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[^BJe^ei^l 680119-1051636 
[^^Sjsl 131-207 

i^±] k\smmh\ eir? ^^7^ i499aiji gQ^ eomm^^ io 

m 902a 

i^m] KR 

SgH:)!] YANG.Kyeong Cheol 

[^SJ^^SJal 630926-1951724 
[^^oj^] 150-010 

[^r^l AiS^^AI SeS^ 012l£§ 50 AISOHIhM lie 42s 

KR 

0I2J 

^ (ei) 

20 B 29,000 

30 m 30,000 a 

0 a 0 
[^AFS^g] 0 OS! 

imm 59,000 SI 

[g^AIWl 1. S^Ai- SAilAi(SES)_1S 
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^^i7]7}, m-Al^i* ^5^^^>^ m_Al^>i ^5^^715^-, c^^] 7^^ ^^^1-^ 

^1 ^5^^* #:^^l€^^<^l^i ^-1^ 4€- ^>-g-^>7l 

T^f^iH ^^is^-, ^^S^i^i^ ^H. Ai^>, ^>^ls1-, ^^S^ ^^^^Mr '^^^A] 

£ 8 
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Al^Eflo^ >.3L^1-^ ^S. ^S^j^^l ^ {APPARATUS AND METHOD FOR 
GENERATING SCRAMBLING CODE IN MOBILE COMMUNICATION SYSTEM} 



£1^ UMTS 7]^]^^ *l-^^^(downiink transmission)^ ^^7] ^^Mr £^1^>^ 
£3^ UMTS 7>'a^> ^^12^ ^^7] ^ai- £Al^>^ £^ 

:£5^ £25^ s^i^ #:^Ai^^ ^3^^712^ ^2:1- 
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<ii> ^ ^T^^ <^1^*^ ^l^^fl^l Scrambling code)^S^j ^ 

<12> "^tilr^^S ^5: ^^^1-^ ^1^*^ ^Ici^^CCode Division Multiple 

Access Communication System: o]^} CDUAM^^S'=>]^ ^^^)^ ^1^^ xfl^ 7]^]^^ ^ 

<i3> o. ^ ttj.^ o] w-CDMA5^ UMTS S.^ 9}"^] >H ^ <^ ^1 71] ^a. ^><^ . 

^7]^ 7]:^]^ 7]^]^ -g-^#cfl# ^}-%-^}JL 9X^. ^71 UMTS a^<LHl^-1^ 

71^1^0] ^>u|.o] «-^oil ^1^^ ^JII-^:^(Orthogonal Code)# ^ ^>-g-^]-<^ 
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^^1-* ^5^^*1-71 ^1€^(G0LD sequence)!- >^>-§-^M , ^>7l ^1€^ 

^ ^<^1^ 218-lolcl-. ^7]2] 218-10] ^:e. 2l8-l7lls^ /<]s. t^€- ^:^^:&7> ^ 

5-(Group)# o]^^, ^7] :i^B.^^^^SL^ ^^o] 2l8-l<y '^$] tilE 

^B] ^ eflolE(chip rate}sl O.Ol'?]:^^ ^>-§-t!-4. 
<14> ^tiVa^ o.^ >^V7lo] 7]^]^ ^^l-o^ A>-g-^>^ iS^lr^ <a^l-^ >i 

^^l-^^S (Primary Scrambling code)5l- ^1^^^. ^^7] ^^>^ 

1- ^l-§-^ ^fl^^^C channel separation)^ ^^<^ ojAj- ^t^^ ^ 

^S7> tiA^S. 71^1^^ -g-^ ^cfll- ^V-g-sl^ 

^>^t!:cf. ojufl A>-g-s]^ ^3.^^^ o]^m Secondary 

Scrambling code)£} ^^tt^. 
<15> ^71 <a^>a^ •^'l**^ Al^e^o^ 7l>^1^2^ ^ S)) A>-g-S)ri^, 

Ais. 7l;^l-^oilA-:i ^o^^ o^^l-^ :^i^^l:^-f-:£7l- 7><a^l-^J-^l(User 

Equipment)<Hl ^^s];^! ^s.^ ^ «V;^^ :a3^*|-D^, ^7] ^3.^^^^S.^ 
512S- ^>Jl ^cf. icl-e^-Ai z^-z]-o] oi^^V 7l;^l-^#^ >a-7l 5127flS] <^^>2^ 

<16> <^ti].^0.^ ^y] 7lxl^o1lA-1^ S.^ 7|-<a^]-^J-^lo]]7ll ^^^S. ^^^1^ ^^^j^l 

^fl^#<^l t:fl^flAi^ tiV^Ai 71^1-5?- ji-^s] <a^H A>-g-^H ^^^H, 

ZL ^}^^=§^(downling transmission) ^fl^l:<^l tfl^^-^^ ^^>^ ^^^Ir^^ji: ^ 

<17> ^1-71 71^1^5^ ^>-§-5l^ ^7] O]^}^ ^3_^M.^^^^ 7]^]^ 
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512711 ^}:^]o]3i, 71:^1 ^<H1 ^«fl ^^^o] A>-g-^i:f. 

<18> ^>7lfil- ^ol c^^sl 711 ^^^Ir^^^l- A>^^>^ UMTS^ ^}^^^^ 

(Downlink Transmission)^ # ^ 91^. 

<19> £1^ UMTS^ *>^^4^^S» £Al^>^ £i3<^lcf. £1^ ^2:§>^ ^11 ^^5: 

SKchannel coding)^!- ^bIe^wJo] ^ ^-§-;^H#s^ ^11 ^(Dedicated Physical Control 
Channel : o]^} DPCCH&I- ^1^4)^ N7ll5l ^-g-t-flclE^ 1:^1^1) ^(Dedicated Physical Data 
Channel : ^>1«]- DPDCHE^- ^ 4#S|-7l (Demultiplexer ) 100, 102, 104^^1 

^^sl^, >^7l ^tq-^Sl-71100, 102, 104 1-^ ^J-71 DPCCH^ N7fls] DPDCH 

I/Q-<iQ^S ^n-^M ^cf. ^71 ^r^^s^y] 100 I/Q^:^!-^ 

71 110, 111^11 ^7] ^^7] 110, 111^ <a^^ I/Q^Jll-* ^11 ^^t* ^*!: 

^ja^^l^tf ^^^>c^ %■^^}^, ^7] ^^^-^^^ ^^tb ^<H1 ^5:1-^ *si-7l 

(Scrambler) 120<^1 ^^5l<^ ^sl-^i^. ^7] £13] ^i:f^5}-7l 102,..., 104^ ^ 
7] "^^-^^71 100^ ^^3}- ^^^H, ^^7] 114,115 ^ 118,119^ ^z]- ^>7l ^^7l 
110,111:4 ^'atb ^«3s>ji. ^Sl-7] 124 ^ 128^ -^71 ^5|-7l 12034 -^^tV 

<20> ^V7l il^ ^|A^7l 150^ ^3^^^}<^ ^^-^^ ^2}- 

71120, 124, 128^1 ^J-7] >i3^1:^:^J: ^g^^7] 150<^]^^ ^3.^-1:^ 

>S^^5lJl, «^^^>^ rrhS^l-^-^Jll- A>-g-^>^ ^5l-7lo)l^ <^^].^ 
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<2i> ^1-71 S. 1^ -^7] z^- ^^7] 120,124,128^ ^1-71 ^3.^ 

Ir^^^l- ^oil^i ^^1-*^ ^^^^^ ^^7] 1300.^ ^^^I-Jl, .^^^ ^ 

^7] 135S. -a-7l £ 121 -^Ai-y] 1304 135^ ^s}-^ ^^-¥-^ ^^^^ 

<22> £ 2^ ^7] ^^7]o\] rc)-^ o^e^ 7]]^ ^^H1 ^S^^^>^ 

^^-71 ^3.^1-^ ^J: ^5^^71150^ HAisr>^ 

<23> ^V7l £ 2# ^S^>^, ^^1^ ^^V^ ^} 

^s:].0^0>^rf. ZL51U|- Cf^ ^fl^#^ ^^SSl^, ^1 

>Hl<^^:ai->ll^^^:a.N 1:^1 N7fl5l # = Al^i A5^^7l 211,212, 21N^S <y 

^5)^, ^3^^71211, 212, 21N1-^ :^l<H^^-a.l-^H^JiiN 

M ^^^>^ I nx^fl^ #^^>:a, Q A 

^ tfl-g-Sl^ ^l<a7l221-22Nl-«^] ^7>Slol ^ ■^•y- ^ #^^1^. 

<24> £30. UMTS^ *>^^^ ^^^2:1- £^1*>^ ^^7]^ 7];^^^oflA-l 

(Descr ambling)^ ^ $i<^o>^>Jl, ^Alofl <gx>^ ^3^1:^-^ J: oj^V^^ ^3.^1- 

^^^o] ^^^^ ^V^^^^fl^M rJi\^c^ ^^s^^ ^ SX^^If ^W. 

cflt!- ^^5)- ^ ^^<^> 

<25> ^>7l £ 3<^lAi 7><a^l-^^l'=HlAi I/Q ^^^#C>1 Z^-Z^- ^^5|.7l 310 
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oil- 315-^ S. ^^7] ^S^^7] 300^ ^fl^«11 sfl^^V^ 

^ o]^}^ ^aioa ^^^^^h ^^^^i 3104 315 

^^t!:^-. <^^S\-7] 310:4 315^ ^^^S. I+jQ» ^7] riiH^-i-^-^^ 

^S^^7l 300^S:^E^ w}-^ :^3^1-^:^J:^ ^(conjugate value)^}- ^s:>cx^ ^ 

^, ^'y:7]320, 322 ^ 324. 326«^1 ^^s}-^ I/Q ^7] 
^7l 3105^1- 315'Hl^i ^^1-^ *'tl-7l 3204 324S ^^^1^ ^1)^*^1 

^ 3]Jii:^^#4 ^, 1:^^51-71 (Multiplexer) 330 ^ 335<H1 

<26> :£4^ ^7] £3^ ^^7loll 4^ O^ei 7fl^ :^i3.^1-^:^Sl- ^^]<=^] ^S^^^>fe ^ 

^^1:^-^:5: ^J^^ 71300^ ^Sl- £Al^>^ £^<5l4. ^7] A]-g-*>^ 

o] o}^J\^]. o]^}^ A^A^^ ^ oXo]oy ^cf. >y-7lo] ^^].^ 

Ir^^^fif ol^l-^^ :^Aloil ^X]s]o^ <^^^. e)cHc> ^>aS 7|-<?^^> 

<27> ^>7l :£ 41- z^-z^-o] 1-^:^^011 Tzflt!" 4 

#:E.Al^i Aj^^7l 411. 412<^] 'a^S]^, ^V7l Z]-Z^-o| 27fl£l Al^i Aj3^^7] 

411. 412^ ^H^^oil sfl'^*!-^ ^Sit ^S^^^^. '^Infl ^1-71 ^S^^^ 

w-^-^H^i H^^^ ntfls #^S]J7, QA^^^ z^-z^- tfl-§-sl^ ^I'a7l421, 422<H1 9l7]-^<=>] 
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<28> £ 5^ ^7] ^ 29]- S. 4<H1^-1 SAjslo^^ #^Al^>; ^,9^^712] M-^l-^Cf. 

^7] S. 5^ 4=1 S:^ ^]]^]^^^ 500^ m-Al€:i ^5^^ 

f(x)~=~{xr{18}~+~{xr{7}~+lolJi, :&>^ efl^l:±iE^ 510^ ^S^^ 

f(x)~=~{xr{i8}~+~{xr{io}~+~{xr{7}-+~{xr{5}~+~i<5i4. 

<29> £ 5^ ^5^^7lofl>| Aj^^^s]^ w.^^ 512*512 = 262,1447fl 

^ i^^lr^-^^S. M-^<H^i=f. ^^7l 261.1447flS] ^oil 512711 7> <a^l-2^ ^ 

3^1-^ -¥-^7> SlJl, Z]-4o] o^^}^ ^3.^^^:^S.<=^] 511711^ -^^7} cfl^Slo^ 

oi^H i^^*^ ^5:^ <^1^7ll ^iq-. 

<30> >a-7l ^^1-^ ^3.^1-^^^^ 0<^lAi 5117^3] o]^^ ^7l^]^ 

£ 551 5fl;^l^Bl 50051}- ^^li4 ^71^1 s 4=1 efl^l^E^oil '1'^ 

^1-^ 4=1 efl^l^E-l 5102f tiflE}-^^ <^^^ ^-c^ 5127ll7> ^J^^^cf. zielji ^7] 

o]^}^ £ 5^ efl^l^El 5005} 2:71^1^ i+512*k^ *y^*><=^ 

^^€1=}-. ^7l <U^}^ ^^3.^^^^S.S] ^:^^7.}o]T^^ loflA^ 511^}:^]^ 

^i:}-. a).e}-Al z^z]-o] o^^^a} >^a.^l:^^^<^l^ 51l7llS} 2^>^ ^^^^^-^^7> 

^7lSl <a^H ^3^1:^ ^S.^ Z}-Z}-51 7l;^l^o)lA-1 ^l-i^ inVo] A>-g-5}n}, o] 

<3i> ^7] <U^m ^^>^ ^^;^H^11^ (Primary Common Control 

Channel: ^l^V P.CCPCHe}- ^^^}^ ^-f«^l ^t!::^^! ^>-§-£li=^, rf^ ^> 
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<32> ^7] £1, £2, £3. £4. S.5^]^^ ^5^^ w>sV ^<^1 i^^l-^^:^^ ^ 3^>i4^ 

ol ^>-g-£)^ ^^1 o}^^, 7]^]^^ ^^'^] A7} A>-g-^ ^ o;itq-. n^-Bl-A-l ^ 

^«>S7ll ^^^>7l ^^flAi^ O^ei 7fl^ ^^^J^l^ ^ 

<33> ^1-71 £ 5^ ^3^^711- #3^:^.^, ^7] ^-J^ ^]^:^ ^3^^7]^ 

^V'^, o^5l 7fl5l ^S^^^}7] ^^Ai^ -^^^ ^^^^ # = 

<34> JE«1: >S-7l S. 5^ ^SAj7lollAi A^A^Sl^ # 262, 14471] olcf. z^- 

z^o^ 7]::<]^6\]A^^ <^^>^ 171], ^7] ^3^1-^^^ 51l7fl^ 7> 

T^S. ^^^9] ^Al 7>^^>J1. 71^1^ ^J-tilS] a.7l# Jl^^l- ^-f ^3^^^^^ 

262,1447flsl ^i^^>Jl ^cf^ ^^]7} o}^ ^olcf. zieW z^- 7]^]^^ o]^ 

^3.^^^ A>-g-^]-^^l ^ ^ ^-^^S-, ^3 ^#^^^(262,144711)1- 

^J-s:>:ri ^o^o) ^cf. A^7] 262,144711^ .^i^^l-^Y^ ^^V^ 7l-<y^> ^^1^ 

<35> .^71 £ S^Hl^i ^S^^^^ -¥-^S -^J^Jtlr^^. ^7] 7] 
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262,i33^<^l ^^^<=>> ^>H.^, 18^1 Eofl ^^>^ ci^>^ 



^S^^^>^ Ai^E^oiiA^ cf^o^ ^^|.^ ia^l-^ ^^fiV oi^i-^ ^ 
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<43> ol^l- ^vt^^ ^S*>c:»^ ^^^Vcf. 

^^o^ ^ ^ ^ ol^>^ i^^l:^ -^^^ P>^3# ^^Ji5>^ ^l^l^l^ ^ 

^4 ^^fll-'^l ^ ^^^-y '^l^l- :^l^^>7l M-Efl4 ojr^ 

-g-o^olc]-. at!: "a^V^ -^JlC primary scrambling code)^!-^ -§-<H^ 71^1 

^^><^ ^>-g-5l^ ol^>^ ^^(secondary 

scrambling code)^ 7]^]^^ ^11^ -g-^^ ^^J-^l-7l ^^V ^>-g-£l^ ^i^lW. ^ 
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(secondary lD)s>]- m-^]^^^ '^^^] s^sfl ^S^^^ ^ 9X^. 
<46> ^7l^ ^3^1:^ ^^^^m #^^^7> A>-§-^^c^l, 

^^^o] o.^^ 7flsl m-A]^^^ ^^S. ^g^^^<^^^. ^ 

^ ^ m-Al^:fil: mi(t), m2(t)2l- ^l-^,^>7ls] m-^l^^s^Ei ^3^^^)^ 

L7flS. Aj-7l 4^ L7fl^ Al€^^<^l^ ^^^S. 

<47> [^t)-^ 1] 

0={ /w,C'-^x> H- /"2CO I OD X DZ,-1 } 
<48> ^1-71 <^*^^ 1>^ ^3^2113, ^^7] ^SL^^ ^J-7l m-A]^^ mi(t)l- 

^^«^l^(Cyclic shift)^!?! Al^is>|- ^7] m-^l^^i m2(t)2] ^o^S. ^^^^ £^ a]^ 
^■i-^ ^^olT=^-. 42^-^-1, ^ ^^<^lAi^ ^1-71 mi(t)* r o]:^a1^ Aj^^^sf 

m-A]€>i m2(t)^ gj-el- %1^>7lS ^t^. H^]^ ^7]9\ <^^^ 2>^ ^:^]7} 

<49> [==^«|-Al 2] 

{g}_{tau}(t)~=~{ni}_{l}(t+ tau)+{m}_{2}(t) 
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<50> o]nfl ^1-71 <^n^ 2>1- ^^^^>fe m-Al^>.#o^ -7]7^ 2l8-lol^, ^>7l ml(t)» 

218-1^^ ^^o]^ ^ oXjl, ^7] mi(t)^ ^«:<^]-S-4 mzCt)^ ^^.^ ^J-^^S] 

^ -^S^l ^^o^ 7fl^^ ^7] mi(t)7> o]^^ ^ oj^ ^715^- 

<5i> ^ ^Ajc^ioiiAi cf^oi^ <^«^<^ 3>:4 ^i^^cf-^j- 

<52> [^«|-^ 3] 

f(x)~=~{xr{18}+{xr{7}+l 

<53> 4] 

f (x)~=~{xr{ i8}+{xr{ io}+{xr{7}+{xr{5}+i 

^S^fe 7fl^ ^^S] ^g^i yj-i^^ o]:^^!-^ m-Al^i mi(t)l- ^S^^^}^ 

4=1M efl^liEi^l nil2.s^^s.<^] <^o]^ ^ SX^. 

<55> ^ej]o^ ^f^s^l:^ ^5 ^ m-Al^>i m2{t)^ ^7]^^ Jl^^l^ ^ 

, m-Aj^i mi(t)^ ^7lsJ:<^l ^^3.^^^ ^S. o]^^^ ^>-§-^H ^^S. 

4^ ^^^5^17^, ^7] ^^^^ :0;7\ ^l-g-^><^ A-ls. x:f€- r^i 
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mi(t)<>l] ^-g-Al?^ A^s. cf^- ^5L^1-^ ^^1- ^S^^^t!- ^sflsl 

mi(t)5q- m2(t)Sl ^7l^* JL^^jAlflji, ^71 mi(t)'^l "^^S^^ 

7} cf^Tll ^ SX^^ mi(t)5q- mgCt)^ 2:71^^ 3.^ 7]^]^ 

^^^^ ^^*>7fl A>-g-^Cf. >g-7l ^ 7flSl m-Al^^o] ^7l^^ 7l^l^o1lAi ^<ae>7l1 

Al-g-^].^ O]^^ 7\ 7]^l^n>rf Cfa ^71^4 ^V-g-^V*^ T^l-^.^^ ^ ^ ^1 ^jc a. 

Si- 7]^]^"^]^^ ^5^^^ ^""^^ ^s.7\ ^:^^^m. ^s. SX 

mi(t)2f m2(t)^ ^7]^^ ^-a^VTll 5>J1, mi(t)o11 ^^^S)^ n>>.^l- rfsTfl ^>o^ ^7] 
<57> ^ ^vx^g] ^^1<^H1^^^ ^1-7151 P>i^ ^^1:* ^]-^^^ <^&| 7fl^ 

^AHi A^A^^].^ H,vi^^ ^l^^Vi^H. ^>3?^l<Hsl #oi7i >i 

<59> ^7] £6^ ^3^1:^ ^^S)-7l^ ^ ^^-^S. q-^cH^i^. m-Am^o^ ^5 
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^tl 41 efl^lriE^ 2711 Sf. ^J-^ 4=1 =LM efl^lr^iEi^ ^S.^ Zk^^ n>i^ 

^3^^^ 601^1-, ^a^j^ I ^fl^J!}- Q ^ll^S- ^y^Al^H I ^11^^ #^*>J1 

, Q '^^^ ^(chip)^^ ^l^^lT^i #^*>^ ^B.^ 

1:^^^ ^^S^7l- ^cf. >a-7l ^aL^l-s:= ^^3^^ ^l<a7l 631-63N^ i^^cf. 
<6o> ^7] #:e. ^s. ^S^^y] 60l<^1^i ^h. ^5^^ 

#^^l-ji, Q ^11^^ •a^J ^(chip)^<^]: ^I^^It^^ #^^1-^ ^l<S7l 631-63N<^1 ^^^slol 

<6i> £ 7^ ^ ^^HHl ^y] H6«fl^i ^is. cf^ -S-Ajoi] A^^^^ 

^S. 71601^ T^^^* £.^1^ 
<62> ^7l £ 7^ ^2:^1-^, 4=1 i.]]^]^^]701 ^ 703^ z^-z^- 18711^ ^lS.e|# 7};^lJl 

9X^^, ^y-^ m-^]^^ ml(t) ^ m2(tm "^^S^^. ^s^^ ^flB^-^ '51^71 (exclusive 
OR gate) 721,722 ^ 731-73N^ ^^^^ wlSl-oi] cfl^fo^ uflEj-^ ^ 'S'a-i: ^^tb 

cf. n>>,3«-7ii-7iN 1:^ z^-z^-o] a-^^ r}^ ^^^^ ^ ^^x] 

^7] ^ rn-Am^* ^ahi -^ ^rf. >a-7i ^ 7'^i 

^^ n>>.a.^o^ ^;^H1 ^ig-^H, ^^<^1^, 7l;^l^o]i4 7|-^^V^^l7l- i^^^ 

^ ^J:7> 7}^^. ^I<a7l631-63N #^ ^i-7l p>>ia.^ 

711-71N1-^ ^^tb z^-z^- i:|l-g-sl^ S^^V7l731-73N<^l 
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21- 2l:a.i4^1 Af-g. # = ^J:^5^^7loll £Al^>^cl-.[#:il^*l : Spread 

Spectrum Communications Handbook revised edition, Marvin K.Simon, Jim K. Omura, 
Robert A. Scholtz, Barry K.Levitt , 1985, McGraw-Hill] ^^-^l £7S] (a) ^^^^] ^^"^ 
* ^}^^ ^S. ^^37l. (b) Af-g-tV ^S. ^^^7]^ ^2: 

^ :^^^V ^^3^>£^ ^^I^V^c}. ^7] £7^ (a)Sl- (b)^ m-A]^ 

^ ^^^^ ^ 7l^^ -^^V^l-c}. -£ 75] 701^ 

^S.^ ^]y^]^'e\S.^^, ^o]7> ISolJi, m-^1€i mi(t)^ ^S^^ t^f^J-^ 
f(x)~=-{xr{18}+{xr{7}+l* SA]*}- ^o]v^, ^7] mi(t)^ ^S^^ ^4%^^^ 

<64> [^*)-^ 5] 

^C18-^0 = {^CO-^^C»-^7)} modulo 2 C OD ' D2 '^-20 ) 

<65> ^7] m-^l€:^ mi(t)^ ^5^^ f(x)~=-{xr{18}+{xr{7}+l tflsH , ^^D^ 

i^^l-^ -^:£2|-7lo]lAi^ ^3^1-^ ^SiS] S^^ll- ^7l A^A^cf*J-^o^ 

^7]5J:^S ^>-g-Mi=l-. ^, ^7l <a^>2^ ^3^1:^ 5127flo]ji, z^-z^-o^ o^^].^ 

5L^1:^ '^]^}^ ^3.^^^ ^SL 51l7flS. oj^o^^ o]^}^ ^3. 

^1-^ 5127flo]:E.S, ^2flfi] ^:&S|-7l^ # 512*5127fl^ 

1:^ ^J^^^ ^*fl 0<^lAi 262,143^7>xlol ^7]-o] o];^!^^^^!* ^71^]^ t}<:^ a^s. 

^S. 262,1447111- 

<66> ^1-71 S. 7^ ^ ^'^^ ^Al<^Hl lEj-s. ^3^1-^ ^S5}-7H1A^^ m-Al^-^ nii(t) 

^ ^3^^ ^^d-<^ f(x)~=-{xr{18}+{xr{7}+l ^ S:7]^o_s. oj^lSi ol^^ 18wlH§ 
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^ 'a ^1^^ IStilM^ m-A]^^ m2(t)^ 

f(x)~=~{xr{i8}+{xr{io}+{xr{7}+{xr{5}+i oii^i ^>-§-*>^ s7i^ii- <ao|o) 

<67> . ^7lS] mi(t)^ ^5^^ f(x)~=~{xr{18}+{xr{7}+l Si ^7l^^S. 'y^Sl o] 

18^1^^ ^o^^-^^] A>-g-s]^ ^om-. 2^ 7l;^l^oilAi mi(t)2l ^7l 

^^^^>7fl ^^^Js>^ o]o.^ A^s. i=f^ ^^J* T^-V^^l- ol-g-^l-^s., zl- 

71^1^0] Ajs. ^71^11: A>-g-^Ai, v}^^^ c]^^ 7]:^]^ ^}o]o]]^^^ ^ 

^tt ^^7} ^-M^^] ^S.^ §>7l ^SflA-1 ojiq.. :£ 7^]^^^ mi(t)^ ^7l5;tAS. 

<1,0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0.0># 
<68> ^7] £7^ 703^ 701 311^1 >iE^sq- -^'at!: 7>^lJl m-^l€ 

m2(t)Sl AjA^cf^j-A] f(x)~=~{xr{18}+{xr{10}+{xr{7}+{xr{5}+l* S.^^ ^'^]^. 
^7] m-Al€i m2(t)^ ^7]^k^ J£tb 71^1-^c^IaI -^<a^>7l1 a>-8-s:>^ ^^H, ^ 

«-g-<^HlA^^ 703 4=1 efl>^liBlo^ ^7]^^ < 
1,1,1.1.1,1,1.1,1,1,1,1,1,1,1.1.1,1>-^S tbi^. 
<69> ^7] 4=1^:^ 511^1 iB^701sl ^ISBI Si:*^ ^>i^J-^711-71N<^l o]vi^ ^ 

7] 2^- nl-.^i^J^711-71N-i-^ i^>ia. ^7] m-Al€^ ml(t) 

<70> ^1-71 n>^^«. 711-71N^ nf^ d}^^. 7Hjl ^cJ-. 

^7l D>i3«-7ii-7iNol ^^o. oj^s)^ ^7l 41 sfl^l^iE^ 701^ t^lS-Sl tk9<=^] tfl 
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7] 4=1SM 5fl^l^Bl 7012^ ^]3.^ :^]^ ^ ^o. ol^(binary) 

<71> :£ 8^ -^7] 711-71NB] n>>ia. ^2:^1 6\]^ ^4. 

<72> :£ 8^ ^S^>^, 8014 ^2:* n>^a.^ ^^>^ 

» ^S^d^>7l ^tb ^3^^^>^ n>^;3.^ 0^1 6] cf. ^1-71 £ 89] 8014 

dV^i^s] ^o]^ IS'^ji^, MSBCMost Significant Bit: ^1^ ^^<^] ^^Itb alS)-^Bl 9^1 

^^>^ -^S^ <^1^ a^s^}^ -^^(primary ID)-^S 

^^M-^o^. M-^^l 9^1^^ ^cfl^lE-l (Null data)S- l-^«>^4. ^^-^l 801 d>^32^ 
9H1S.^ <a^>^ i^^l-^ -f-^ 5127fl# ^Al^V^c-ll AV-g-tbcf. ol^^^AlAl^B^o^ 

^ -¥-^1- ^5^^^>^ 0-511^7>^l^ # ^^>^ ^^>* <^1^^^ €*^>^ ^71 

801 "01:^3.9] 9^1^011 oj^^].o^ ^B.^SLmr ^^3^1?!^ ^^>^ "^^V^ 

<73> c^ll-#^, ^^>^ ^^S. 121- 71^1^0] >^l-7l 12<^1 ^^Br>^ 

^Jll- ^5^^^>3^^, ^>7l 801^ TJ}^3. 9HlM«^l < 

0,0.0.0,0,1. 1.0, 0>^ ^ £ 74 ^3:1- #:B^^^>g7l601<^l ^-g-A] 

^. <^1S. ^^^S. ^]^<^] 7><a^> ^J-^l7> 12«i^ <U^}^ ^^^^^ ^^1- 

7] 12^^1 ^>\1 4^ ^3^1-^ ^^H1 ^^^5Ai7]B^ t!:4^, ^ 

7] 7\o^A «v^j* ^^]-^ <a^>^ ^s^l-^ ^5. P>^31- ^IrO^ ^7l 
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£ 751 p>r^xa.-^<^l <a^Al7l^ 12B1 <^^>^ r^a.^!-^ ^SL^ ^3^^^ -^^H! ^^}^ ^ 

<74> Aj-7l £8S] 8104 n>>i3^ o]^]-^ ^3^^^>7l 

^t!: #JE. ^^1- ^I^^^V^ n>^3^ *-g-<^l<^m-. ^7] 810 T^>i^fe ^<^]7} 18 

<^H, 9wlS» ^^>^ -^^1- S^l^V^ ^^(primary ID).^^ 

M-T^^l gwlE^ofl NwlS.# ol^>^ i^^l:^ ^^1- a^l^}^ -^^( secondary 
ID)-^S 9-N wlMl- ^ cllolBl -^^(null data)^^ ^"^W.^. ^7] 810^- 

^o. nV^^^oflA^ o^^m ^3.^^^ ^SL^: ^^^^ ^7] 801i^>ia.5l <a^>^ 

M-Bl-ifl^ -^^ol)- ^SSf ^l-ol -g-^^Vcf. ^7] r2}^3.810^]^^ <^]^} 

^ ^13.^^^ ^s.^ s.^]t}^ m^s. ^^t}^ 71^1^0] A>^^>7ii s 

<75> .^71 n>^a.810^ ol^>^ i^^l:^ ^S.Mr S.^^}^ ^^^1-^ 

^1-^ S^l^m ^^a^m. <a^>2i ^3: 12s 

2-€- ^11^* ^5|-«fl^i €*^>^ 7]>cl^o] <^^>^ ^3^1-^ -^^ 125^- ^o] A>-g-£lnl 

1<H1A-1 ^tfl 5ll^7>>^lsi oi^>ai ^3.^1-^ '^J'^l^ ^7.}^ i:'>^^8l0 
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^S. v}^3.^<=^] i^^l-^ ^X\o\] o]^}^ ^3.^^ 

^ 7Mt}^, ^}±i3.810^] ^^5]^ ^1^^^ primary ID7} < 

0,0.0,0,0.1. 1,0, 0>ol £]ZL secondary ID ^<^] <0, 0,0, 0,0,0. 1.0, 0><^1 ^4. ^^^^ ^J- 
7] n}^3.810^ <0,0,0.0,0,l.l,0,0,0.0,0.0,0,0,l,0,0>ol ^Cf. oinfl -^7]^ n>>^3 
810^ :^]^ o]^m ^liil- 51171] r^- A]-g-^>^ 7M^}c^ <a 

^cfjL s:}-^, log2m^ ?it-e.l4 la]:^'?}-^ ^ -^>7l n>^3.801^ ol^>^ ^i3.^^^ 

^s.^ NwiJEofl oi^>^ ^^^^^ ^;^>^ ol^a^* ^^^>^ 

«^ 167fl^ ^j-7l o]y,}^ ^^3.^^^ ^S.^ A>^^>^ ^-f , ^7] secondary ID^ 4^]^ 
7} 

^7] S. 8^ ^}^38013\- ^}^^3810^ ^}^^3 ^2i^ «-§-<^l^ ^7}^]o]jl^ 
NWlEO^ ^^1^ ti>^ ^ ojlcf. ^V7l i£ 831 ^ 7>^1 ^^}^3 c^loflAi 

^1 #<^7>o> ^ <^^>^ ^^1- M-Bi-ifl^ 0-511^ 

1:^7><^> ^ <^i^m :^3^^^ M-Hl-lfl^ ^>^> 0-511^1 ol^S^ji). 

o]^}^ :^3^^^ H^i ^Icfl 511* S^l*>^ NtilMoluf. 

-^7] £821 nl-:^3810<Hl>| O]^}^ :^3^^^ ^ 
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7>Xl^ <U^}^ ^13.^^^ ^^1- T3>,±:37> ^Cf. s:>7l <3L 1>^ £ 8^ i^>i 

o^&l 7}^] cfls:>o^ ^olJl, ^.y] <S. 1><^]^^ 7]^]^o\]^^^ 

<77> [S. 1] 









hU 


1 


0 


<0, 0,0, 0,0, 0,0, 0,1, 
0.0,0.0,0.0,0,0,0> 




4 


<0, 0,0, 0,0, 0.0, 0,1, 
0,1,0,0,0,0,0,0,0> 




13 


<0. 0,0, 0.0, 0.0, 0,1, 
1,1,0,1,0,0,0,0,0> 




243 


0 


<0. 1,1, 1,1,0,0, 1,1, 
0,0,0,0,0,0,0,0,0> 




3 


<0, 1,1, 1,1,0,0, 1,1, 
0.0,1,1,0,0,0,0,0> 




12 


<0, 1,1, 1,1,0,0, 1,1, 
1,1,0,0,0,0,0,0,0> 





•a^l-^ ^3.^^^ o]^}^ ^3^^^ ^S.^ jL^fa^ § ^ o;t7fl 

^1-^ ^*><^ ^£21 ^^S. ^>^1 ^^i:^-. ^1-71 n>>i3l- ^>-§-^>^ 

£ 62] >i3^1-^ ^J:sl-7loflA^ <g^>^ ^3^^^ -¥-x«-2] n>^5L801<Hl <y 

0-5117M21 <^^}o] o]^a^C.^ 7>^srl-rH, ^3^^^ ^S.^^ ^^S. 
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^ «}-^ 91^ 71^1^4 oj^l-^ ^^^^^ ^s.^ ^o] :^<a^>cf ^^MS. ^^>^ 

^3.^^^ ^S.^ ^^S. ^^7} ^o] 9X^E.S., 91^ 71^1-^^011 <^1^>^ ^3. 

^S^^m. ^ ^^1 <^^^>^ ^^^1:^ ^Jisq- ^^^>7ll ol^V^l ^3. 

^JlS ^}^3.<^] ^^51^ 0-511^/M^ 'a^H r^^i^^l:^ ^^1-^ lofl^i ^ 

1:11 511 A>oloi ol^>al ^^>^ ^ ojd- ^7l <a^>^ 

ol^>^ -^^1-51 ^^oil oXo]A^ 7lxl^olul- 7><a^>^J- 

^HiA^ ^:esi 71^ ^ ^-l^i-^^'^l €-S.7> ^4. 

<79> ^7l £ yofl^i £^1^ ^ ^AHlofl ^^^SL^^S^]^ v}:^3.^ 

711-71N^ ylM^ S. 7^1 703 4=1 cfl^l^BloilAl wl^sl- 731-73Noll 

A-l tiflEl-^ feSl^Sl o^AV^ -i-^Vc:^ A-lS. Cl-€- ^i^^W. ^>7l 

Cl-€r A-lS. iS^l-^ ^^1- ^5^^^1-^C-ll A>^^Cl-. 

<80> £ 9^ ^T-7l £6^ ^:&^7ll- A>-g-^>^ 71^1^ 

S^^^l^. 

<81> ^7l £ m #2^>^. 901^;^HM-1 7l-<a ^1-^^171- ^11 ^^s:>^7> ^o] 

*>^C-1], <^7lA-l ^7l 7><a;^l-^^lSl ^11^ A^7> -i-Sl- ^fl ^ ^ A^^> 

^o.^ 7>^t!:i=l-. ^, ^7l :£ 9^ 7l^l^zil- 7l§Sl <a^>^ i^^l:^ ^S.S. 
€ ^fl^# ^^^i *>J1 7><a;^>^J-^l7> ovqei-ji 71-^^^>t:1-. 

<82> olnfl ^1-71 901^^HlAi 7l-<a^l-^^HlAl ^fl^o^ ^°ls:>^, 902^;^H1^-1 

<^l-^-i-^^li^5l ^H-^ (Radio Resource Controller: o]^} rrc 
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i^^l-^ s:^^ ^^1 -^]-§-*>^ ^fl^^iiL^s^ ^7] 902^;^! ^1 

M ^7] RRC71- -S-^tb 7>^;^> ^v^] oil 711 ^fl^3^JII-^^7> ^ 

<83> n.Z^xJ\. ^71 902^:^1 oil ^^>^ ^S.^]- ^O] A>-g-£]^ 5fl^ -^^ 

^1-71 RRC^ 904^7lloilA-l oi^>a^ i^^l-^ A>-g-^ nslJl ^^7l 

ol^Va^ A\^o] 905^7^1 oil A-:| 7l;^l^^ o1^>^ ^3.^1-^ 

7l ol^>^ ^3.^^^ ^S.^ ^^}^ ^1-71 904^;^1<HlAi ^^^5]<H loflAl 511 A>o]o] 2;^o. 
^H, ^7] nl^B.^ ^3^^^ 905^;^lofl^i <^1^<H^^. 
<84> ^7] 7]:^]^^ Afl^ ^J^^Sl^ ^3^1:^ T.>.^i3^ A^^^* i^>^ 4^, 

906^^1<^lAi Alls Aj^^^S]^ o]^}^ ^3.^^^ ^5}-^ ^11^^ 7><a^}^^l 

7lA^ ^7] ^^^l<>1^fl^^ 511 ^1^11 ^(Paging channel: PCH) 

^A-fli^fl^(foward Access channel: FACH)<5l € ^4- 
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7><axHl7fl ^^M.^ S. 8^ n>ia.8104 ^^11* i^tbi=f. f^Efl^ ^ 

^7] o]^].^ ^3_^M.^ A>-g-t!:Cf^ 512<^l^i 262,133^<^1 ^S. ^3^^^^ 

ol^V^ ^3^1-^ ^Jll- 7><a^>^^lofl oj-ej^] o^^Vc^, ol^>^ ^^^1-^ ^7.} 

A]^ ^^3.^^^ ^^^y]^ A>-g-^>^ 71^1^0^ 7><a^pJ-^lSl-i^, ^7] 7]^]^ 

o\]A] 7>'y^H1-^lo1l7ll ^^^^ o]^m ^B.^:^^ A]-g-tV4^ NtilE 

1- ^4^^>^ ^Cf. ^o^7l £ 8-^1 ^^1 n>^aL810^ ''•V-g-^V^ ^-f , ^7] 

secondary ID NwjS^ loflx^ gHjE Afojo^ ^^ll- ^^cf. 
<85> 41-71 907^:^M^^ S. 8^ T3l->i^8102l- o]:^}^ ^#^1-^ ^^J^l- 

^ ^, ^^7] 7]^]^^ 7}<U7-}^^^]^:^B\o] -g-^^ t:fl7]^T::f. olufl ^Vy] t^7] ^E)] 
<^]A-1 >^T-7] 7>^^>^^lS.^E^ ACK(Acknowledgement)# ^^^>^, 908^7^1 ofl^i ^i-y] 71^1 

^^7l 905 ^J^^^ u>^3.1- A>-g-^>o^ ^7] £ 6^ ^Sl- 7>^ :±ia.^l-^ 

Y^^7l» '^i^}^ ^3^1-^ ^^5^ ^^A^^>^ ^X\o\] Aflso] o]^>^ 

^S^^ <>1^ ^7] 71^1^^ 909^^1<^l^i ^^>^ iS^l-^ ^s. 

<86> >a-7l £9^ ^-fsl- ^e:| 7l-<a;^]-7> 7lx]^ai}-o^ ^^6\] AflS-O] ^fl^^l ^ 
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S.^ ^<=H1 71:^1^111- -^^s^Vji ^-g-^fl^^ ^^^icf. 

<87> :£10^ ^^-71 7]^]^ 7><a;^} ^^^9] ^^o] <^c^]o]x:]., 

<88> :£ 10^ ^^*>^, 7}<^7.} ^^1^ 1011^7j]oflA-l ^S.^ ^11^ ^^^>J1 1002 

^^l^^l^i 71^1^^ t}l7lt!-^-. ^, ^>7l 7pg^> ^>^17> Afl^^ ^fl^o^ ^xg.^ ^ 

^7] 7}^^7.}^^p:\^ 1002^^1<^lA-l 7l^l^o.^^Bl ^^^Vcf. o]^ 

^7] ^Al^^lo]]^ 7l^l^o] ^^>^ ^3.^^^ ^^S. ^S[^ ^fl^^ 7}'^^7]- 

'^HlTll ^<?1^1 oVq^ ol^>^ ^^S. ^fl^* 7l-<a^l- ^^lollTll 

7pg^> ^^loflTfl ^^^>^ ^-r<Hl^ ^j-7l o]^>^ ^^^1:^ :^Soi] cfl^ 
<89> ^1-71 1002^;^1<^1>H 'U^}^ ^s.s. ^sl-^ ^fl^o] ^xg- 

€ ^-fS ^^Sl^a, >a-7l 7><a^pJ-^l^ 1003^^1 <^lAi ^1-71 £ 6^1- ^ 

<90> -leiM- ^7] 1002^;^]<>]l^i ailAl;^Hl ol^>^ ^3.^^^ ^fl^ 

o] ^^t^cf^ ^^^7} 9X^^, ^7] 7>'a>^> ^^Ife 1004^7^1 <:>11A-1 7l^l^<:>11 ACK ^1-^1 ^^1^ 
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^^t!-^-. <^1^ 7>SJ^>^^1^ lOOS^TjloljA^ ^7] 1002^7^1011^^ ^^t!r ^l^l^Hl 

<^1^>^ ^3.^1-^ ^S.^ ^, lOOe^^HlA^ ^7l £ 8^ r>}^i^3. 

:=L2^zL i007^^Hl^i 7><?^^l-^^l^ ^>7lioo6^;^HMi ^l-^l^ t^Vi^al- >a-7l 
^«11 '^^^m ^3.^1-^ ^^SAj^ci-. o]^ ^71 yV'a^V^J-^l^ lOOS^^Hl^i 

£ 551 ^Efl #H ^S^^7l# ^til^VJi SI <>!<:>> ^Vcf. ^ :£7^ «-§-<:^l 

oil :£Al^ W>Sl- ^5>§7ll- A>-g-^ ^-follfe ^ ^>M-^ ^S. ^S^^7l 

oil ^^^1:^ ^<§^^^>^ Pl-i3i4 olx>^ -^^1- ^S^^^}^ ^} 

^Jl, ol^l-^ ^3^M:^ ^J^^ollAi:£ ol^>^ i^^l:^ ^^SJi ^nV^ 

^^IW^M^l^i 7}o^^} ^J-^l7> #H1151 £551 # = ^3^^711- A>-§-^ ^ 7^ 

Xl-^ol ol^>^ ^^^^^ Al^^ ^>^^11^# *2l-^H 7l-<?J^l- ^^HlTll ^^^1-Jl Sicl- 

^. 7>^^1- ^J-^1^ 71^1-^ollA-l 7l^l^<Hl 7><a^> ^^HlTll ^^1-^ ^3^1:^ ^S. 
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(descrambling)^ Si^ * =7^ SXS.^ <a^>^ ^SL% ^^^a]?]^ ^^^7] 

(descrambler)2f, o]^}^ ^i^^^^ ^^S. ^2)-^ ^^^l^^fl^c)]^^^ cf^ ^>%1= 

^>-§-^>'a 7>7l tq-^ ^i^^l-^ -^Al ^5^jol 7>^^Vi:f. 

7]-'a;^> ^J-^1<H1 cfl^V 4^ c^ls- 7]-'a;^Hl-^l7]- ol^:f.Ai^^oil>| o.s;^l^oil ^ 
7ll^>j7 o;i4ig 7l-<ax>^^l7> 7lxl^£] ^xVa^ :±i3^1-^ ^Jll- ^ ==r ^ 

7fl^ r^i^^l-^ ^^51 ^S^i^ 7>^^l-^^l7> aV^A] ^Hl^]-JL o;io1o>^>^ 7]^ 

olcf. -^7] £5^ -f-:^ ^^^S7lS.^ <^5.i 7fl2l ^3.^^^ ^SL^r ^^S^^}7] ^«fl 

^^S|-^>7l ^^21 ^nV^ £5S] 7>^1^ -^^ 

7l» ^ti]^o> 5:>xin>, ^^vtgo^ #^^H1 £7^ #:E.^:^^^S7l# A>-g-t!:cf 

^ 7><y^l-^^lciiA^ ^yl^<^> ^*s}-7ioiiA^ ^^^7> ^^t!- i^^l:^ 
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^7^2] ^^^^^ :^^Wr ^^^^^ ^ 9X^. ^ ^'^ofl 

^1 7>^§>n1-. 
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[^^^J- 11 

#^^>^ ^Aloil ^7] i^^l:^ 44 4'?!^><=^ ^^^^ r^^^l: 

^ #^5^ ^3^1:^^^ ^S>§7lS ^^^5)^ Al>,Eflsl 

[^^•^J- 21 

31 
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4] 

^3^1:^ T^>i^^ ^llAl€i-i-^ ^S^^^m '^l^^^ ^]^^^ ^3.^^^ ^ 

[^^^J- 5] 

n]-^5L^ ^ll^l€^#* ^S^^^l-^ ^]^^^ ^3.^^^ ^S. ^S^^ 
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Z^-z^- xl^^l-c^ A^^^ ^3^1:^ -^^S #^^1-^ ol^o^;^]^ <^]^^^ 

9] 
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101 

A]ii;^>s.3)- ^7] ^^llAl^^o^ <gAHl o^^ z]-z^- A§A^£l^ Al^^^o] oi:^:f.Ai Aj^i^ 
111 

^^o] o]^:^^ Al^E^o^ ^^^^^ w.^ 
121 

^^S] ^^^V^ ^7] <^^o\] >^<§A^£l^ Al^^o] oi:g.:f.Al 
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[^^IJ- 131 

14] 

^t^V* ^ 2«'7fl<^l t:fl-g-£l^ ol^V^ ^^^V-^ ^l-g-i-^ ^ 
[^^^J- 15] 

T-M ^5^^^>^ ^^J^. 

^71 ^^^^ ^711 ^Al^o] ^fl^o. ol^^^cHl ^^*>^ 3].;^32|., 

^7] ^^^^^ ri}^3.Si\- m-^]^^9] <^^6\] s]^ o]^}^ ^^Mr 

^^Vfe 4^-^^ ol^^^l^ ol-S-i-^ 7lxl^o^ ^fl^ ^-tllJ-^. 

161 
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^ -^^51 Aiig;^].- 2).;^^ c-l ^tij^V^ ol^^Ai Al^eflo^ 7l;=cl^Sl ^fl^ 

1^^%!- 17] 
181 

^li5*J-oii 9X'>\^^, ^>^3L ^Je-7> gtijEc^ <^^|.^ ^^^yg]. 

[^^IJ- 191 

^W^^ ^-f-^l*^^!!^^ '^l^-f^ AjA^ego^ 7l;^l^sl ^fl^ ^ai«j-i^. 
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201 

^^^^ o]^^^ Ai>.^o^ 7l;^l^s^ 5fl^ 
21] 

[^^^J- 221 

^fl^^^ ^^^1 71X1^011 AflS.^ ^fl^o] ^ig.^ A^^m 4^^, 
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^ ^^^S. o]^o]7]^ o]^^X] Al^Eflo^ ^1]^ 

i 

23] 

^il-^ ^J^^^>^ ^^2)., 

^7] ^^^^^ ^^3.^^^ ^S.^^ ^^^^ :^3.^^^ #^^1-^ -S^Alofl 

[^^^J- 24] 
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^-§-^fl^^^7lS. ^^^S]^ o]^^X], X\^^vgo\ 71^1^^ ^fl^ 
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